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inducQd aGocmb l y of p l anar □ ^grogatcs; the pottorning of tho Glcctro l ytc/ij i licon 
ox i dG/Q ili con intorfaco to cXG i t opatio l contro l over the Qooombly proocoG; ond the rcol 
time contro l of tho aGGomb l y procoGs v i a Gxtomal il lumination. The prcocnt i nvontion 
providco q act of fundamcntc l operat i ons enab li ng I ntoractivc control over the croat i on 
and piQccmcnt of p l anar arrayo of ocvcral typog of part i cloG and biomolcculcG and the 
nr^anipu l at i on of an-ay Ghapc ond o i £C. The prcocnt i nvent i on cnab l cQ Gamp l c preparat i on 
and handl i ng for d i ognoGt i c or ooyG and b i ochemical onalyoiG in array format, and the 
functional i ntegrat i on of thoG-i opcrat i ono. In add i tion, the proQcnt i nvcntron provi d ^b ^ 
procedure for the creat i on of motcrial Gurfaopo with doG i rcd propcrt i ca and for the 
fabrication of ourfacc mounted optica! componcnto. The i nvention i G a l so for a Gyotem 
and method for progammab i c i l l umination pattern gencrot i on, i nclud i ng g nove l method 
and apparatus to gcnneratc pjttcmG of ill um i nat i on and project them onto planar 
s urfacc G or onto p l anar i nterfhcco oueh aG the i nterface formed by on Glectro l ytc - 
m su l ato r Gcmiconductor (EIS), e.g., qg dcGcr i bcd here i n. Thio cnablcG the creat i on of 
potternG or GoqucncGG of pattorno using graphica l dooign or draw i ng Goftwai c on u 
pcroona l computer and the project i on of Go i d pattcrno, or ocqucnccG of pattcrnG ("time 
varying pattcrnG"), onto the i i itcrfoec ua i ng a l iqu i d cryota i dioploy (LCD) ponel and an 
opt i cal dcG i gn which i magco the LCD pane l onto the Gurface of intcroGt. The use of the 
LCD techno l ogy prov i doG f i cx il ji l ity and control over Gpatiol layout, tempora l Gcqucnccs 
and intenGit i cG ("gray GCo l eG") - ef i ll umination potternG. The letter capabil i ty pcrmitG the 
creation of patternG w i th abruptly chong i ng l i ght i nteno i t i oG or pattcrno w i th gradua ll y 
changing i ntcnoity profi l es. 
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An apparatus providing programmable ill umination pattern generation for the 
manipulation of colloidal particulates and biomolecules in suspension between 
electrodes, is disclosed. The agparatus implements LEAPS rLight-controlled 
electrokinetic assembly of pai rides near surfaces), which relies on: AC electric field- 
induced assembly of particles the patterning of the electrolyte/silicon oxide/silicon 
interface to exert spatial control over the assembly process: and the real-time contiol of 
the assembly process via exte:Tial illumination. The apparatus generates patterns of 
illumination and projects then i onto planar surfaces. Le,, a LEAPS electrode. This enables 
the creation of patterns using ii-aphical design or drawing software on a personal 
computer and the projection oFsaid patterns, or sequences of patterns ("time- varying: 
patterns"! onto the interface vsing a liquid crystal display (LCD) panel and an optical 
design which images the LCC panel onto the surface of interest, to provide for 
arrangements and assembly 03 particles in such patterns. 
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